We report a case of an adult man who was run over by a car, suffering severe head trauma. After 3 hours in the hospital, he experienced sudden and severe hemodynamic deterioration, dying immediately. The autopsy showed massive cerebral tissue pulmonary embolization (CTPE), confirmed by immunohistochemistry. Multiple fractures of the skull, tear of the transverse sinus, and brain laceration of the occipital lobe were present.
P ulmonary embolism due to venous thrombosis is one of the most important problems of injury in forensic pathology. Fat, bone marrow, and air embolisms, although infrequent, are well-known complications in injured patients. Even more uncommon are other types of pulmonary embolisms, such as cerebral, hepatic, or biliary embolism. [1] [2] [3] [4] [5] [6] [7] [8] We present a case of massive cerebral tissue pulmonary embolization after head trauma in an adult male.
CASE REPORT
A 52-year-old male pedestrian was run over by a car traveling at high speed. When the ambulance arrived, he was unconscious and was immediately moved to a hospital's emergency room. The diagnosis was severe head trauma, facial injuries, and fracture of the left leg. He was moved to the intensive care unit, where after 3 hours he suffered sudden and severe hemodynamic deterioration, dying immediately in spite of reanimation. A medicolegal autopsy was performed the next morning.
External Examination
There was a huge bruise in the right parietooccipital area, epistaxis, bilateral otorrhagia, and a wound in the left leg.
Internal Examination
The main damages were in the cranial cavity. Multiple fractures of the vault and base of the skull, diffuse subarachnoid hemorrhage, minor subdural hematoma in the left side, and brain laceration of the base of the right occipital lobe were observed. The transverse sinus of the right side was lacerated. There was severe brain edema (brain weight: 1565 g) with widening and flattening of the gyri, herniation of the cerebellar tonsils, and Duret hemorrhages in brainstem.
Other injuries were fractures of the mandible, of 1 dorsal vertebrae, and of 2 left ribs. Pulmonary hemorrhage focus was also observed.
There were some small white-gray fragments within the pulmonary trunk. Many central and intermediate lung artery branches were totally blocked by nonadherent white-gray emboli. In sections of both lungs, multiple massive whitegray emboli were found within the branches of the pulmonary arteries ( Fig. 1 ).
Microscopy Findings
Microscopically, it was identified using the hematoxylin-eosin stain that the emboli observed inside the branches of the pulmonary arteries were composed by apparent cerebral tissue (cortical and glial tissue) ( Figs. 2 and 3 ). The emboli were nonadherent. In some of them, focus of recent cerebral contusion (hemorrhage with intact red blood cells and a few polymorphonuclear leukocytes) were observed. Similar histologic findings were seen in the base of the brain right occipital lobe. In the periphery of one of the embolus fragments, the presence of platelet and fibrin was evident. Immunohistochemical staining with neurofilaments, S-100 protein, and glial fibrillary acidic protein confirmed the neural origin of the embolism (Figs. 4 and 5).
DISCUSSION
A case of an adult man who died in an hospital a few hours after being run over by a car is reported. At the hospital, he was diagnosed with severe head trauma. Suddenly, he suffered severe hemodynamic deterioration, dying immediately. In the autopsy, massive pulmonary embolization by brain tissue, with several lung artery branches occluded by cerebral parenchyma, was observed both macroscopically and microscopically.
CTPE is very infrequent, and only a few cases have been reported in the medical literature. According to Miyaishi et al, 6 26 cases had been reported by 1994, and only 10 of them had macroscopic findings. 6 However, in the series of Collins and Davis 5 in 10 of 102 cases of severe head trauma, microscopic brain tissue embolism within the pulmonary vasculature was detected.
CTPE has been described as a consequence of 2 events: (a) birth trauma in neonates after difficult vaginal deliveries, generally involving the use of forceps or specialized maneuvers; and (b) in children and adults as a complication of severe closed or penetrating head trauma, usually due to motor vehicle collisions, falls from a height, or gunshot wounds. [1] [2] [3] [4] [5] [6] One of the most discussed points about CTPE is the mechanism of entry of the cerebral tissue to the blood circulation. In the present case, the damaged brain tissue probably went into the systemic blood circulation through the lacerated transverse sinus. The increase of intracranial pressure due to brain edema could have been a precipitant factor of the embolism. According to the review of Ogilvy et al, 2 tear of a dural venous sinus was observed in 6 of the 24 cases reported. In the series of Collins and Davis, 5 in 7 of 10 cases of microscopic brain tissue emboli within the pulmonary vasculature the dura was intact. So, it seems that cerebral tissue can enter through smaller cerebral or meningeal veins and that laceration of a large cerebral venous sinus is not essential. However, it could be suggested that in cases of macroscopic, massive, and diffuse CTPE, a rupture of Pulmonary Embolization a large cerebral vein (superior sagittal sinus, sigmoid sinus, or transverse sinus, for example) is required. In our case, it looked just with hematoxylin and eosin staining that the emboli consisted of cerebral tissue. On the contrary, in other reported cases, the hematoxylin and eosin stain and other routine special stains for neural tissue have given inconclusive results. This may be probably due to the emboli's small size or to the necrosis of embolic brain tissue when the survival is prolonged. 3 In some cases, a diagnosis of confirmation is difficult to obtain, immunohistochemical staining being necessary to prove the cerebral nature of the emboli.
The clinical repercussion of CTPE is variable. It principally depends on the severity of the cranial injury and on the intensity of the embolism in the blood circulation. In some cases, death is instantaneous, and in others, after some hours or even days. It seems that in cases of nonsevere microscopic embolism, CTPE could be an incidental finding at autopsy and that the immediate cause of death would be the intracranial complications of the head trauma. In cases of macroscopic severe CTPE, as it occurs in massive pulmonary thromboembolism, death would be a consequence of sudden hemodynamic failure due to obstruction of the pulmonary outflow tract. This is the mechanism that could have happened in the present case. Finally, from a clinical point of view, CTPE may be important because coagulation abnormalities and disseminated intravascular coagulation have been reported both in neonates and in adults who have survived some time after the injury. 4 
